
142 Waldbot-t, at at.

R. F. Sognnaes, Professor of Oral Biology at the Unive.raity of Cali-
fornia, Los Angeles, introduced the mOrnlnl{ tleuwn with an historical review
of Buoridat:ion of drinking water. He.rem.inded the audience that 1977wuthe
60t.h alU\iversary of the repo.rts of mottled en.Imet by F.S. McKay wnich sub-
sequently' in 1931,wu shown to be ~u4ed by £1.uo,ridein drinking wate.r. As
a result of the discovery of the caoostatic pro~rty of fluoride, it is esti-
mated that aome 105,800.000 people in the United States are .now d.dnk.ing
fluoridated water. Sognnot4!S pointed to the adV3ntages of Bw::u-idatina' water
in schools, a measure .Eirst introduced in the city of Elkwood., Pemu;yhenia,
which .m.ayserve as a substitu1:-e for mu.n.icipal water .fluoridation. He also
suggested that, in nen-fluoridated com,munitl.t>9, tc!3 wlth added lemon }Wce
might b•• suitable source of Buoride intake. He considers; fuh. ''the richut
source of fluoride in food", which can provide an increase in fluoride uptake.

The paper byO. R. Taves of Rochuter, Now York, concentrated on
two subjects namely. the uptau of fluoride through food, and homeostasis of
fluoride in the bloodstrdm. He stated that fluorida assays by the ion specif-
ic electrode which he used fOT fluoride analysi. did not yield as high fluoride
levels as 'th.e direct colormetrlc method Wled by Spencer far the kind of food
which she aJUly.ted. He confl.1"1l'\e.d n.r observ.aHen that chicken contAirul .a
relatively higb amount t;'f Buoride (of the ordu of 5 ppm) but for motit ot~r
common foods his values wt'.re &ignifictlntly lower tha.n those she obtained. On
the qu.estion of homeostasis of fluoride in the blood stream" Taves' conclu-
sions disagreed with tho.sq of Stnger and Armstrong. His results indicated 21

passive d.i.f..fw>ionof fluoride rather than homeostAsi!IJ.

W. S. Guy of Children's Hi5Spit.al, Cincinnati, Ohio, stresse.d the need
far different:i.a ting between inorganic and organic fluoride in human plasma.
In conjunction with Taves, he had 1$olated in 1976by spcctr05Cop.ie analysis,
perfluorooctanoic add, a major component in pooled plasma which account
for at leas~ V3 of the total organic fluoride content. This compoundrcach
the blood stre.am from the use of touchproducts as Boo:r waxes, wax paper t

Scotch Guard, and other items. Along w'jth Taves, Guy suggested that fluo-
ride dete.rm:inations by methods of Arnu'ltrong and Singar are inAccurate and
that the blood level. of fluori.de corre.late much more closely with fluoridQ
levels in drinking water than has been previously reported. The levels of or-
Ne fluoride, however. were not r1)}.ted to the content of inorganic fluo-

ride in d.rinkina water. H. &ugg4ilSted that U\ infants fluoride supplements
amounting to Inmg daiJy a.re exc4l'saYe. He also cUscussad the fato~centa1
b.a.rner for fluorid

T. M. Marthaler of the University of Zunch, Switzerland, reviewed
tbefluoridation studies carried out in the USAduring t.h~ 40's.and 50's in
Kingston-Newburgh, Grand Rapids, Br.ant£ord-Sunja, and Evanston.-Oak Park
in support of the hypoth4l'!JitJ tba t fluoridation rl!duce.,. tooth df'Cay by 2/3. He
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SPECIAL REPORT

AAAS FLUORrDE SYMFOSruM IN DENVER

by

G. L. Waldbottand J. Yiamouyiannil
Warren, Michigan and Delaware. Ohio.

At its annual Conference on February 25, 1917, the American A.soci-
tion for the Adyancement of Seienc::eheld a symposium in Denver. Colorado.
entitled, ''Continuing Evaluation of the Use of Fluoride". The morn.i.rle aes-
sion wu devoted to the metabolic: and dental aspects of fluoride. In the af-
ternoon the 'iuestion of safety was examined which, .as cxpr-essed in the pro-
gram, ·'has received considerable attention by the academic cornmwU'ty over
the years, but has often not entend adequately iltto the con8iclerations of
the clinician".. This part of the ••• sian wa. intended to consider "some spe-
dal ca •• s which repr-ftent potential risks if the problems are not reco~ed
by the clinician or inVt>5ti~tOX:-involved".
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\44 Waldbott. et .,1.

they are not patentable dru2 manufacturers have not requ
1 for them.

FDA'. approv-

G.M. Whitford of the MedJcal Coll

t of fluoridated

in the USA,
and led to

The ftnal paper by Suttie of the University of Wisconsin at M.adiaon
. d.• It with the effect of fluoride on cultured cells.. fluoride at 10 ppm in-
hibited growth of cell cultures (L Cells). By selection and cloning. Suttl
was able to incre.ase cell resistance to fluoride after previous 8Xpo1iture. H
theorized that fluoride-resistant cells may be able to pump out the fluorid
which has entered into them. Ue was alto able to s;how metabolic dist:ortiol\1iO
in cells at fluoride levels whIch did not affect the growth rate of hi.s c.eUs,
the most s.igniftcant of which was the dep1~tion of OPN (or NAO). the bio-
logically active form of niacinamide.

that followed the aftemoM program revolved around
the current controveny concerning the po5sihle relationship between fluori-
dated water and cancer. This subject rece:i.ves further attention on pa\!O 102
in this issue.
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pointed out tha t regular intake of fluoride tablots accounts. for fluorIde up-
take in the tooth which is comparable to that from fluoridation of water. In
dentin considerably more fluoride accumulates than in deep enamel.,

E'. Johansen of the University of Rochester. N. Y., School of Medi-
cme and Dentistry. presented a paper on the effect of dental h)'iiene com-
bined with local applicatton of .1 fIuoride-containine dentifrice m pationts who
had been treated for cancer by irradiation to the pomt that their salivary
glands wen no longer functional. As a result of the lack of salwa flow (plu
other ponible unknown factors) tho hleth would normally undergo lii/everQ de-
adalion. He treated these patienti' with intenluve dental care, .• mineral

mout'hwash, r~moval of food debru, toplc •.•l ielf-.application of fluorJde at
20.000 ppm, and spKial fluoride-containing chQ'Winggum. This 'treatment re-
tarded the deterloration of teeth. In indivlduals aged 6 to 80 year& he virtu-
ally ehminated caries by theife measuru. He pointed out that caries develops
at the interior layer of the enamel and tha t much fIuorlde applied tOpically is
lost after 24 hours.

In the discussion, H.C. Hodge of the Univenity of California School
of Medicme. San Francisco, emphafi;ized t.hat the consumption of £lutlridated
water by newborn mfants i. potentlnlly harmful because they might develop
dental fluorosis. Furthermore,:in fluorida ted communities no fiupplementary
fluoride (tablets or drops) should be administered because of the narrow mar-
ei.n of safety of fluoride. In the discussion, the foUowma possible sources 0

an overdose were noted: 1) infant formulas made with fluoridated water; 2)
baby food, especially those containine chicken; 3) infant formulas reconsti-
tuted with fluoridated water; 4) swallowine of fluoridated toothpillste and
5) excessively high doses of fluoride (5 to 7 ppm) which are supplied in drink-
ing fountains in schools. One participant suggested that the Dental Section
of the AAAS should alert the Americ.an Medical Association and American
Association of Pediatrics to the concern of the Section, but no action to
this effect was taken.

J
The afternoon so

yof the Mayo Clinic,
outstandin

na of prevcm,ting osteoporo-
th(l' Iou beneficial are calciumlupple-

merres, A t this st.1ge, adminis tra tion of fluoride alone worsens the condi-
bon of the osteoporotic patient but when taken together with large amount
of calcium, JOWliieyreported a therapeutically amehorative rffect on the os-
teoporotic pati0'l e, Calcium carbonate-sodium fluoride tablets. according to
Jowsey, have not been approved by the Food and Drug Administration; because

fLUORIDE'



"ATTORNE¥-CLIENT PRIVILEGED INFORMATION"

, Septelber 19, 1991

To: Walt Stewart
Prol : Terry Vandell
subject: Meetinq Minutes Of1'he On-site Washinqton Works Keetinq ( Septelber 11, issi, 9:00 A)!-1l:00 .I.lI )
Regarding The Septelber 4, 1991 Proposed C-B 5alp1inq Proqral
Present: John Douqhty, Tony ~ichstadt, wendell Coin, Penny Mahoney, Mike MCClusky, Carl Musca, Dave RalSey.
Walt stewart, Terry Vandell.

o Introduction: Walt Stewart, See Attachlent 1

o Chelical Data Results: Penny Mahoney, See Attachient 2

~ey Points: kppendix IX constituent levels and presence are inconsistent under the site, whereas ~
C-g presence and levels are luch lore consistent; C-B found at low ppb level on-site in wells TW27 , rKW4, but
at luch hiqher levels in wells 1iIJ2and 'N11 which are closer to the old supernate ponds (the eract quanti tative
results frol wells 32 • 33 are still pendinq but are believed to be ) 1 pp.).

a Historical Data Results: Mike McClusky, See Attachlent 3

~ey Points: rn~~8 found <1.5 ppb .25 to 3 liles downqradient frol Washinqton Works. Ho C-S found
12+ liles downstreal. C-8 concentration trends on-site at well TW 27 difficult to analyte due to change in
analytical technique. However, data do not i~icate large increases in C-g concentration since 1987, ( frol
2.0 to 5.9 ppb). Off-site water 54lples frol hole taps (i.e. frol the existing Lubeck wellfield) indicate c-a
frol .7 to 1.9 ppb, with the 3.9 ppb teasured frol a 54lple taken on 8/8/91. C-g ~as detected in a new .ell in
the nell Lubecl< vel lfield (2.7 ri les south-southwest of iiasbinqton Works), at 2.4 ppb on 6j2JdL. ~o c-a ·.as
found in nearby private water wells, bowever. ---

o C-8 Test De~eloptent: Mike ~lusxy, See .l.ttachtent4

~ey Point:ClWI Hill bas been authorited to develop a C-B detection analytical technique to 0.1 ppb.

o ?roposed « 'Revised' SaJplinq Plan: Terry 1andell, See !ttJchients 5 , 6.
(0 ~ey Points: on-site C-8 tn'.el tite frol the supernate poDds to the Lubedt wellfield is approIilated

at~yrs.; off-site to'the new Lubeck wellfield, the travel tite could range frol 49 to 117 years, stroaqly
i~icatinq that 'IF' c-s is even present in the neo;·.ellf ield, that the trwport aechanisl was not qroWldllater,
but 'possibly' the Ohio River. calculated l of C-S in the OIlio River is about~ o.~ ff;',

The purpose in ccnduct inq the proposed extensive C-! 54lplinq proqraa is to "/erify or dississ" tbI
presence of C-8 in the new Lllbeck 'iellfield, and to obtain sufficient river water quality data to ajdress t.'le
question of whether the river serves as a transport teehanisl for C-S. SUcb an evaluation of tne potentid
transport lechanislS (by,the qround \later or river) lias discussed and .qr~ to at the ,l,lIqUSt14, 1991 .~ti;,q ,
in i/ihinqton (called by Hike Deal). - .-

"-r.

fT"j::P.~ l,\~~l



The Septelber 4, 1991 propOsed C-B salpling plan was altered as a result of the Septelber 11, 1991
I~tinq. Tbe folloving changes were lade:

1i.Jn
1. The addition of wells Me, N21 and water supply well iiJ31 for C-B analysis, to cOlpare the historic C-g
results frol -thes~_wells (TN~4 and'Tw27) to the results we will obtain frol CR2M Bill and the experilental ~17
Station. lIell 11))1 should be tested since iJ~ never bas been and it is an ~te water supply well, _.L ~-~ n ~4..v(1.~ 'f'(./)ifi •..~ GlC.vV-P C'-'j" ~~.,. 0..

2. Tbe deletion of a1'l of the riverbank soil sasples, since John Douq.btyinfoned us durinq the leetinq tllat
l,e current analytical technique for C-g in soils is only accurate for large c-a concentrations (i.e. uses a
silple burn/weight technique to detenine the 'lalla! of c-a present in the pp. range). This technique lust be
refined soon for the £FA VI soil s31ple analyses ...

J. Tbe revised Sept. 4, 1991 sa.pling plan is included as Attachaent 5.

HO'l'E: S.1Ipling was COn<rlctedlr.d c,)lpleted 0:\ 9/11,12 , 13 th/91by Ji. YMk, Penny lYllC)nP.y,Kina Mazdai, Terry
Vandell (of DuPont), wit, 1S~i!tl!1ce fro, 8:11 Pack~Lubeck City). ill saJples .ere collected on 9/11 and
9/12 and shipped out on 9i12/~1, with the e!cep~ioD of ••.•1.1M4, wbich ';05 saspled on 9/13/91, .ith the saaple
shipped on 9/13/91. .

Lilit~ Distribution Only To:

J i• .l.llen
Hike [)eu
iiendell Goin
carl Husca

, J

USEPA 10322



./

ATTACHMENT ~ WALT STEWART

DU PONT CONFIDENTIALATTORNEY/CLIENT CCMMUNICATION

AIM
To review a proposed sampling plan for C-B and F-113 insurface and groundwater, in a way that reviews all eiisting dataavailable to-date, so that agreement can be reached an the purpose andprocedures for obtaining add1tional quality information.

AGENDA

1)

2)

Introduction
Status

• Site Overview• Chemicals Detected
Historical Data• Off-site Sampling• Current Test Results
Test Development

• Limits and Guidelines• Experimental Station
• CH2M Hill

Proposed Sampling Plan
• Hydrogeologic Data- Plant- Off-site
• Sampling Locations

Stewart
Mahoney

3) McClusky

4) McClusky

5) Vandell

:..-

'..I
-.J
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ATTACHMENT 2 PENNY MAHONEY

C-8 BACKGROUND INFORMATION

• GROUNDWATER FLOW REVIEW

• OVERVIEW OF HISTQ8JCAL CHEMICAL ANALYSIS

• RECENT CHEMICAL ANALYSIS

• NEW LUBECK WELL RESULTS

Xt-WOO:/(J



APP IX - 1Ug 1 - NO CONTAMINANTS
FREON 113 - Htg 1 - 260 PPB
C-S - 19U1 - PENDINO - (PPM)

~

-.-.~.
•

RIVU It. Vt.L RANNEY ..rt I
~ G5IUi.' Wu..&.

1 " E APP IX - 1aaa - CHLOROFORM _
~ ----- TRANSDICHlOROETHYLENE -

TRICHLOROETH YlENE -
C-8 - 1Ug 1 - PENDINO

..• PPB
7 PPB

18 PPB

---

- BENZENE -
CARBON TET -
CHLOROBENZENE -
DICHLOROETHENE -
TETRACHLOROETHYLENE -
TRICHLOROETHYLENE -

113 - 19U1 - NONE DETECTED
1Ug 1 - PENDINO - (PPW)... ~

'-'

DO

_1A1I. F = = -.
APP IX - 1UU1 - NO CONTAMINANTS
FREON 113 - 1UU1 - NONE
_c-s - 1UU1 - US PPB
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\.,,, "" ••...
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.\ \

____ CUll

~. APP IX - S8/81 - NO CONTAMINANTS
FREON 113 - 1UU1 - NONE DETECTED

.".,. 'C-8 - 1Ug, - 3.0 - c.g PPB

/>(~ \j~\f
", .~\ ~- ...

APPENDIX IX PLUS C-8
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AT'I1ACHMEN'T 3 MIKE MC:CKLUSKY

C-9 SAMPLING (MARCH - JUNE 1994)

LOCAT I c:t.I

PKS8G-HCNE TAP
DISTANCE (HILES)

»c«:t..~

j
PPBCQ,6 LIHtT)~

7.:5 UPSTREAM <
~-DRINK FTN <
DIST. CTR-J,.4ELL O.2~ Dcw-I <
~SHINGTON-STORE TAP 0.25 D~ 1.2,1.0

LU8ECK-STORE TAP 0.2:5 Oa..N 1.:5
L. HOCKING-STORE TAP :3 Oa..N 0.9.0.6

8ELLEVILLE-PRIVATE ~ELL 12 Da..N <
REEDSVILLE-STORE TAP 14 Da..N <

RAVEN~OOD-STORE TAP 29 D~ <

RACINE-STORE TAP 50 D~ <

POINT PLEASANT-STORE TAP 74 D~ <
GALLIPOLIS-STORE TAP(*) 79 D~ <

(*) NEAREST COMMUNITY TO TAKE ~TER DIRECTLY FROM OHIO RIVER.

--
.~
'j\



c-a ON SITE SAM~LrN~

TEST \:lEl,L .27

6/ 4/97
~/11/98

11/ 4/98
5./ 4/89
8/ 1/89

10/24/89
2/27/90
4/20/90
7/13/90

1:-9 ~~e
2.0
1.~
1.3

<0.6
1.3
1.~
1.:5
1.~
1 .6

9/ 9/90
lU/19/90 <10

<10
( 3.0)
(3.0)

R~I SED TEST

1/1~/91
4/19/91
7/24/91
9/ 2/91

1k..J ~ r

2.9) c.:.~ ~"d-
3.0 k ~
~.9 .
~.O r~";l~~

ADJACENT WELL:~-4
~/13/91
9/ 1/91 1.~

1.4

~ PRINKING WATER
3/13/8~ B~OO 3
11/ 2/8& BL.bO212
5./12/_ BI.OG 212
~ 8/n BL~O 212 .

<0.6
<0.6
<0.6
<0.6

J'. ~ .~ . .JJ' ,. v~ i(~ _ <) •••.'\-...~ s~':re. e :....J ') ") l '-"'- f'~
~ .J Q )". w JL.I2. Ft ~ ~ c . "( .-- ~t-';--':"

-...,
~'..I
-''...J
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..•. 'C-9 OF'F'SITE ~PLINa

c-e PIS
3/13/97 LUBECK BUSINESS TAP (2) 1.9, 1.'
~/12/ea LPSO HOME TAP -P 2.2
11/ ves LPSO HOME T~P -P 1.4
~/ 7/S9 LPSO HOME TAP -P 0.7

~/23/91 LPSO HO'1E TAP -M 3.9
~/29/91 LPSO HOME TAP -C 3.9
9/ 9/91 LPSO HCJ1E TAP -H 3.9

******************************** ************
3/13/97
3/13/97
~/12/99

V I~ HCt1E TAP -H-'
LITTLE HOCKING BUSINESS TAP
LITTLE HOCKING HOME TAP -R

< 0 • 6
<0.6
<0.6

********************************************

8/ 9/91

LUBECK PRIVATE ~ELLS (2) ~ ~
)

Lu~ .,/J
LUBECK PR 1VATE ~ELL S (2) ~..u.~

<0.6,<0.611/28/90

<1.0,<1.0

**********************A ••**********.********
6/23/91 N~ LUBECK ~ELL

(*) CH2HHILL CONF'IRMED -PRESENCE- OF' C-9
2.4 (*)

--
,~
./'...•

,.rr,.....to "f"'~"'''



AT·..•.ACHMEN_T 4. MIKB MCCKLUSKY

C-8 HUMAN EXPOSURE

L H'UTS

TLV (31)

yG/H3

100
-;AEL (DUPCNT)
• 10
CEG (AIR, ~TER)

HASKELL ESTABLISHED: ~ uG C-8 PER 2~ HOURS
80~ BY AIR 6.4 uG/ 20M3. 0.32 OR 0.3 uG/M3

20Y.8Y WATER ..... 1.6 uG/ 2 L • 0.80 OR
~'S. 0 •.•.~

--1- PPB

OUTS IDE CONTRACT LAB I CH2HHI LL

.23M AUiH TO PROVIDE ~ PPB C-9 IN WATER ANALYSIS

--'
'..J
/I
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ATTACHMENT 5 TERRY VANDELL

1.HYDROGEOLOGY ..

SAND &' GRAVEL AQUIFER, ON-SITE
65-100 FT DEEP; OFF-SITE AT NEW
LUBECK WELLFILED, 15-65 FT DEEP,
YIELDS OF SEVERAL HUNDRED GPM.
WELLS DRILLED VIA CABLE TOOL
RIG, DEVELOPED @ SEVERAL HUNDRED
GPM, 6 TO 32 HRS EACH.

2. C-S TIME OF TRAVEL IN GW:

ON-SITE, TO LUBECK WELLS, 5 YRS.
OFF-SITE TO NEW LUBECK WELLS, 49-
117 YRS.

3_ PERCENTAGE
RIVER:

OF C-s IN OHIO
.;10000

20,000 LBS/YR C-S/ ~OOO CFS ~
.000634 LBS/SEC / 623607 LBS/SEC
= .000000001, OR 1 PPB

4. C-S & FREON 113 SAMPLING PLAN:
REQUIRED BY MIKE DEAK, CORPORATE
SHEA MANAGER (AUGUST 14, 1991),
TO RESAMPLE NEW LUBECK WELLS, OLD
LUBECK WELLS, & RIVER WATERS.
PURPOSE: TO ··VERIFY" THE
PRESENCE, EXTENT AND PATH /OR THE
ABSENCE, OF C-S OFF-SITE, "ASAP".

-...;
=>g
t-J
'./I
'./I
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"ATTORNEY-CLIENT PRIVILEGED INFORMATION"

. Septelber 19, 1991

To: walt Stewart
frol: Terry Vandell
Subject: ~eeting Minutes Of1'lle On-Site Washington Works Meetinq ( Septelber 11, 19'Jl, 9:00 ,IJI-11:oo .ijI )
Regarding The Septeaber 4, 1991 ?roposed C-8 Salplinq ?roqral
Present: John Doughty, Tony Eichstadt, Wendell Coin, Penny Mahoney, Mike KcClusky, carl Musca, Dave Raase¥,
Walt stewart, Terry Vandell,

o Introduction: Walt Stewart, See AttachJent 1

o Chelical Data Results: Penny Mahoney, See Attac~nt 2

~ey Points: Appendix IX constituent levels and presence are inconsistent under the site, whereas ~
C-8 presence and levels are luch lore consistent; C-8 found at low ppb level on-site in wells TW27 , TKW4, but
at luch higher levels in wells TW32 and TW13 which are closer to the old supernate ponds (the exact quanti tati'le
results frol wells 32 , 33 are still pending but are believed to be ) 1 PPI).

o Historical Data Results: Mike McClusky, See Attachlent 3

~ey Points: rn~~8 found <1,5 ppb .25 to J liles downqradient frol Washington Works, ~o c-s Eound
12+ liles downstreal. C-8 concentration trends on-site at well TW 27 difficult to analy:e due to change in
analytical technique. Rowever, data do not indicate large increases in C-8 concentration since 1987, ( frol
2,0 to 5.9 ppb). Off-site water >aJples frol hole taps (i.e. frol the existing Lubeck w~llfield) indicate c-a
frol .7 to 1.9 ppb, with ~ 3,9 ppb aeasured Ero. a saap le taken on 8/8/91. C-8 was detected in a nell .e 11 in
the new Lubeck ve llf ield (2.7 ri les scuth-scuth .•est of '~asbinqton \larks), at 2.4 ppb on 6j2JL1L ~o (-8 vas
found in nearby private vater wells, however. -

.'- -_._- -------
a (-8 Test Developtent: Mi~e KcClusky, 5ee Attdchlent 4
I\ey Point:ClUM Hill bas been authorized to develop a C-8 detection analytical technique to 0,1 ppb.

o ?roposed • 'Revised' SaJplinq Plan: Terry 1andell, See !ttachients 5 , 6,

{O ~ey Points: On-site C-8 travel tile frol the supernate ponds to the Lubeck wellfield is approxiaated
at~f!s.i off-site to'the new Lubeck wellfield, the travel ti~ could range frol 49 to 117 years, strooqly
indicating that 'IF' C-8 is even present in tile ne<i'~lH ield, tbat tbe transport JeChanis •.• as not qround'water I

but 'possibly' the Ohio River. calculated l of C-& in tile Ohio Ri',er is about~ 0, ~ ff II.,
The purpose in conducting the proposed extensive c-s salplinq proqral is to "'lerify or disliss' tbt

presence of C-8 in the nell Lubeck '.ellfield, and to obtain sufticient rim water quality data to ajdre:ss l'le
question of whether the river serves as a transport tedl.anisl.for C-8. Sucb all evaluation of tire potentid
transport aechanisas (by, the ground .•ater or ri'/er) lias discussed and aqrffi1 to at the .1.uqust 14, 1991 I~t::!q .
in i/ ilJington (called by Hike DeU). - .- ---.1',



The Septelber ., 1991 proposed C-8 Sdlplinq plan was altered as a result of the Septelber 11, 1991
leetinq. Toe follovinq changes were lade:

. . . 1i.J~" 1 1'1 fl'1. The addltlon of wells 'NM., 1"112}and water supp y we W33~ or C-~ ana YS1S, to .colpare the historic c-s
results trcrthese __'iells (TIil!. and't./27) to the results lie \/111 obtain frol CH2M till! and the experiJental /1/'J
Station. \lell \1331 should be tested since iJ~ never bas been and it is an ~te water supply well

l
4fA-J. ~

, rvJ ~) ~'--It. ~ .,.c.().f;"d.t ,,, ",..;....p C"-'i" '-'~~ •..•

2. The deletion of afl of the riverbank soil sasples, since John Douq.btyinfoned us durinq tlie leetinq that
L,e current analytical technique for C-g in soils is only accurate for large C-S concentrations (i.e. uses a
snple burn/'ieight technique to detenine the volUJe of C-S present in the ppl range). This technique lust be
refined soon for the EPA VI soil salple analyses •..

3. The revised Sept .• , 1991 salpling plan is included as Attachlent 5.

HOTZ: salplinq was COn<rlcte1lr.Q c,)lpleted 0:1 9/11,12 , 13th/91by Jil '{MIt, Penny !4a'loMY,Hina Mazdai, Terry
Yandell (of DuPont), wit' 1S::i!tlnce fro'! B:1l Packd(tubeck city). A.ll sasples .are collected on 9/11 and
9/12 and shipped out on 9iI2/~1, with the ercept ion of \/"'i.i M4, which '.45 saspled on 9/13/91, .ith the saaple
shipped on 9/13/91. .

Li.i~cd Distribution Only To:

Jil Allen
Mike Deu
wendell coin
earl Kusea

• J
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ATTACHMENT 1 WALT STEWART

DU PONT CONFIDENTIALATTORNEY/CLIENT COMMUNICATION

AIM
To review a proposed sampling plan for C-8 and F-113 insurface and groundwater, in a way that reviews all eiisting dataavailable to-date, so that agreement can be reached on the purpose andprocedures for obtaining addltional quality information.

AGENDA

1)

2)

Introduction
Status

• Site Overview• Chemicals Detected
Historical Data• Off-site Sampling• Current Test Results
Test Development

• Limits and Guidelines• Experimental Station
• CH2M Hi 11

Proposed Sampling Plan
• Hydrogeologic Data- Plant- Off-site• Sampling Locations

Stewart
Mahoney

3) McClusky

4) McClusky

5) Vandell

'-'
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ATTACHMENT 2 PENNY MAHONEY

C-8 BACKGROUND INFORMATION

• GROUNDWATER FLOW REVIEW

• OVERVIEW OF HISTQ8JCAL CHEMICAL ANALYSIS

• RECENT CHEMICAL ANALYSIS

• NEW LUBECK WELL RESULTS

~ t·WLio: /(J
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P. l~ APP
IWKY I£U

.• PPB
7 PPB

18 PPB

- BENZENE -
CARBON TET -
CHlOROBENZENE -
DICHlOROETHENE -
TETRACHLOROETHYLENE -
TRICHLOROETHYLENE -

113 - 1UU1 - NONE DETECTED
1811 1 - PENDINO - (PP~)-~

"

DD

_ZAlt_r = = -. -
APP IX - 1 UII 1 - NO CONTA~INANTS
fREON 113 - lllUl - NONE
~-8 - 111U 1 - US PPB

,,,,,,, "" ••...
<,
.\ \

.a._ _ .. _ ..
.,' APP IX - 88/81 - NO CONTAMINANTS
.FREON 113 - tllut - NONE DETECTED

." C-8 - 1881 - 3.0 - CS.8 PPB

/>f~ l\~\f- ." .~\ ~....

APPENDIX IX PLUS C-8

o
rn<::)
<::)
o
IV+>-
-.0

-....

t4-'

c..=r ~_~ H "l ~ --:-./"....."
1 ~ h••

\\
"



9Z[Ol Vd3Sn



I

ATTACHMEN'rr 3 MIKE MCCKLUSl<Y

C-9 SAMPLING (MARCH - JUNE 1994)

LOCAT ICN
PKSSG-HCI'1ETAP

DISTANCE (HILES)
7.~ UPSTR~

~

»c«:'-~fPPBCO;V6 LIH!T)
<

~-DRINK FTN <
DIST. CTR~ELL 0.2:5D~

O.2~ D~
0.2:5Da..N

3 D~
12 Da..N

14 Da..N

29 D~
~O D~
74 D~
79 D~

<
~SHINGTON-STORE TAP 1.2,1.0

LUSECK-STORE TAP 1.:5
L. HOCKING-STORE TAP 0.8. 0.6

SELLEVILLE-PRIVATE ~ELL <
REEDSVILLE-STORE TAP <

RAVEN~OOD-STORE TAP <

RACINE-STORE TAP (

POINT PLEASANT-STORE TAP <

GALLIPOLIS-STORE TAP(*) <

(*) NEAREST COMMUNITY TO TAKE ~TER DIRECTLY rRCI'1OHIO RIVER.

-...•
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C-9 ON SIT€ SAM~LIN~

TEST \:lE1..1. .27

6/ 4/87
~/11/88
11/ 4/88
s> 4/89
9/ 1/89

10/24/89
2/27/90
4/20/90
7/13/90

C-9 PP8
2.0
1.~
1.3

<0.6
1.3
l.~
1.~
1.~
1.6

9/ 9/90
1u/19/90 <10

<10
( 3.0)
(3.0)

RtYISED TEST

1/1~/91
4/19/91
7/24/91
9/ 2/91

r.; .)..r

2.9) ~~ t\-"if-
3.0 k ~
~. 9 . .
~.O rf:"'IJ~

ADJACENT ~ELL:~-4
:5/13/91
9/ 1/91 1.~

1.4

~ DRINKING WATER
3/13/87 B~OG 3

11/ 2/8& BL.bG212
~12/_ BI.OG212
5/ 8/., Bt.~G212

<0.,
<0. ,
<0.6
<0.6

~v~ ·R~ - '"->'-'jr .S~~ ~)"l '--"-?~
cr. L.J JU2 F. ~ (;,.. c -« ......-~--'('~.-~

-'--'
'--''oJ
J''oJ
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- 'C-9 OFF SITE ~P\" INO

3/13/97 LUBECK BUSINESS TAP (2)
~/12/99 LPSD HOME TAP -P

11/ V8S LPSD HOME T~P -P
~/ 7/99 LPSD HOME TAP -P
~/23/91 LPSD HOME TAP -M
~/29/91 LPSO HOME TAP -C
9/ 9/91 LPSO HCJ1E TAP -M

******************************** * ••• ********
3/13/87
3/13/87
~/12/ee

VI~ HCI1E TAP -M ','
LITTLE HOCKING BUSINESS TAP
LITTLE HOCKING HCJ1E TAP -R

*********************************.***.* •••••
11/29/90 LUBECK PRIVATE \.o.lELLS(2) ~ ~

)
Lu~ .•o

LUBECK PRIVATE \.o.lELLS(2) \.J...u~8/ 9/91

*********************.**.*******************
6/23/91 N~ LU8ECK ~ELL

(*) CH2MHILL CONFIRMED -PRESENCE- OF C-9

c-e Pel.

1.9, 1.'
2.2
1.4
0.7

3.8
3.8
3.9

<0.6
<0.6
<0.6

<0.6,<0.6

<1.0,<1.0

2.4 (*)

~~0,..-n" 'n"" ....•"""

--
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AT'.4ACHMEN.T 4, MIKE; MCCKLUSKY

~-9 HUMAN EXPOSU~E

L n'lITS

TLV (31)

yG/M3

100
-;AEL (DUPCNT)
• 10
CEG (AI~t ~TER)

HASKELL ESTABLISHED: ~ uG C-9 PER 24 HOURS

90~ BY AIR ...•... 6.4 uG/ 20M3 • 0.32 OR 0.3 uG/M3

20~ BY ~TER .•... 1.6 uG/ 2 L • 0.80 OR.>
<S. 0 •.•.~

-L PPB

OUTS I DE CONTRACT LABI CH2HHI LL

-23M AUTH TO PROVIDE ~ PPB C-9 IN WATER ANALYSIS

--'
'--J

J'

USEPA 10330



J

ATTACHMENT 5 TERRY VANDELL

1.HYDROGEOLOGY ..

SAND &. GRAVEL AQUIFER, ON-SITE
65-100 FT DEEP; OFF-SITE AT NEW
LUBECK WELLFILED, 15-65 FT DEEP,
YIELDS OF SEVERAL HUNDRED GPM.
WELLS DRILLED VIA CABLE TOOL
RIG, DEVELOPED @ SEVERAL HUNDRED
GPM, 6 TO 32 HRS EACH.

2. C-S TIME OF TRAVEL IN GW:

ON-SITE, TO LUBECK WELLS, 5 YRS.
OFF-SITE TO NEW LUBECK WELLS, 49-
117 YRS.

3. PERCENTAGE
RIVER:

OF C-s IN OHIO
).0000

20,000 LBS/YR C-S/ ~OOO CFS ~
.000634 LBS/SEC / 623607 LES/SEC= .000000001, OR 1. PPB

4. C-S & FREON 113 SAMPLING PLAN:
REQUIRED BY MIKE DBAK, CORPORATE
SHEA MANAGER (AUGUST 1.4, 1991),
TO RESAMPLE NEW LUBECK WELLS, OLD
LUBECK WELLS, & RIVER WATERS.
PURPOSE: TO "VERIFY" THE
PRESENCE, EXTENT AND PATH /OR THE
ABSENCE, OF C-S OFF-SITE, "ASAP".

'-'
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3. Ho~ver, community populations are not equivalent to
worker populations. Therefore, factor in a lOX
reductiQn - 5 ppb (concentration in water).

This doesn't take into account the time f.ctor (~orker
exposed 8 hours, not-exposed 16 hours, etc. whereas drinking
water intake could be anytime during 16 hours, off 8 hours,
etc.). However, the long half-life of this chemical in the blood
might make this consideration less important.

I hope that these suggested guidelinea will b. useful.
Please call if you have any questions_,

GLK:ms

EID078780
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CENTRAL RESEARCH AND DEVELOPMENT DEPARTMENT
.~HASKELL LABORATORY FOR TOXICOLOGY

-~ AND INDUSTRIAL MEDICINE

(
;t,\t \c '_ 'f) '1'\ '

~ J - t .,.fJ ,JV' ,1,' .: 1A' .1 'J J !' '.~;;;~ \,;' li/~t,~ r{i;' 5,f'
~\ I..'v ,i" J ;.f ',\'

v~ ( \,Yi -r ,'" '\) ~JI1
f\ \' (,I. ~~. I •

II'\. ,t0(") /) . ';
TO: H. A. SMITH •

PPD
M-5625

1 cc: J. a. Armitage-
P?D, M-5622

W. L. Sprout

fROM: G. L. KENNEDY, J~~
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AMMONIUM P[RfLUOftOOCTAHOAT£ .) ~
(Ref.: letter HAS-GlK, 6/12/87

Ju-.~ 25, 1987

An aeee table level for ammonium erfluorooc~anoate (C-8)
in the 00 0 workers wou e. ~pm. hlS va _~ nas been
calculated using the average daily C- accumulation =a~e observed
in new emP30yees who were exposed to airborne concer.~=ations of
0.008 mg/na (memo, J. G. Loschiavo to R. J. Zipfel, '7,'19/82).
From this data, a steady-state concentration of O.S~: ~pna, which
represents the dynamics of exposure and elimination. was
estimated (Memo, T. P. Pastoor to J. G. Loschiavo, c '15/82).
These es,timatea appear consistent with most of the =~oorted human
data but the data base is not too extensive. In ad=i~ion, in rat
inhalation experiments, no s~gns of toxicity were d~:~:ted
following exposure to 1 mg/m , an atmospheric conce~~=ation
corresponding to a blood level in the male rat of 1: ~orn.
Extrapolation of the data relating the concentr.tio~ =~ C-8 in
the air t~ blood levels in the rat suggests that in~~:~~ion of
0.01 mg/m would result in blood level of aptrOxim.~~:~' 1.ppm
(equation is blood level = 12 1alr concentra 10n).

~. wa~~=. would be

1. TheJA£L (B-hr TWA) is 0.01 mg/m>; • worke= :reathing
10~ Iday would take in 0.1 mg. Assume 10C~ aosorpt~on.

2. Daily ingestion by man of 2 l of water/da~: C.1 mg/2L
(assume 100~ abiorption) = 50 ppb (a conce~:~.tion in
water).
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%~, "CY. Sill

cc: R. J. ZIPFEL, WASHINGTON WORKS
J. B. ARMITAGE
W. L. SPROUT, CR&D
D. G. WIKA~ - ..•-...,-aT•••.••••••_

E. I. OU PONT DE NEMOURS & COMPANY
INCO••••••.• Tm

WILMINGTON. DELAWARE 19898

~OL.Y"'£" ~AOCUCTS C£~A"T""ENT

June 12, 1987

G. L. KENNEDY
CR&D DEPARTMENT
HASK£ll LAB

AMMONIUM PERFLUOROOCTANOATE (C-B)

Please establish an acceptable level for C-8 in blood, a~d an
acceptable level for C-B in community drinking water.

~~Jn-.~
H. A. SMITH
SAFETY, ENERGY & ENVIRONMENTAl AFFAIRS
MANUFACTURING DIVISION

HAS/is

EID079034
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